P——— auUG 1979

S DEPARTMENTOF comence HORIZONTAL CONTROL DATA Qung 191543 starion. 1001
NATIONAL OCEAN SURVEY « ATIODNAL WELDE ) IC SJRVEY by the

) LATITUDE 19 000’ To 19 ©30’
National Ocean Survey LONGITUDE 154 030G+ 719 135 00~

OLD HAWAIIAN DATUM DIAGRAM NE 515 HAWAN
DESCRIPTION ADJUST
REERYERYMNATS, TRIANGULATION STATION RRHORIZENTAL GQNTROL DATA
NAME OF STATION: 84 YY 153 usGs 08S BY NGS
name oF sTaTion: BM YY 153 (USGS) 4 .
ESTABLISHED BY:[,,A, Critchlow YEAR:1977 ~ sTaTe: Hawaii’ BENCH MARK ALSO [X] arave. TAWALL vean 1977 SECOND
counTy: Hawaii’ OROER
AIRLINE DISTANCE AND DIRECTION FROM NEAREST ToWN:About 5-1/2 miles east of Pahea’
HEIGHT OF TELESCOPE ABOVE STATION MARK 1} FeeT. WEIGHT OF LIGHT ABOVE STATION MARK 4~ reeT,
SOURCE: GIFWN‘H-
DISTANCES AND DIRECTIONS TO AZIMUTH WARK, REFERENCE MARKS AND PRONINENT OBJECTS WHICH CAN BE SEEN ;
FROM THE GROUND AT THE STATION
DISTANCE 19 29 37.93151
omseCT BEARING DIRECTION OEODETIC LATITUDE b 116,77
= meem b, GEOQDETIC LONGITUDE: FU-@ UN “". -OWHWH e S umu. ﬁ ”MM*M’G

KAPOHO H3S 1896 ~ Geodetic Distance| NE °(10384,00}3165.050] 00 00 00.0

KAPOHO HGS hE 1~ Geodetic Distance| NE “{10388.6413166.465{ 00 o4 49.0

BTATE COORDINATES (Frer)

STATE & 20NE CODE x v # oRA ar >znrn.
The station is located about 5-1/2 miles east of Pahoa, 4 miles A1 5101 71641550059 240,171.52 T 0 12 35"
west-southwest of Cape Kumukahl Lighthouse and is on state highway
right-of-way,
To reach the station from the junction of State Highways 13 and 132
at Pahoa, go east on highway 132 for 2.6 miles to a fork, take the left
mewuwm.m continue east on highway 132 for 2.1 miles to the station on " PLANE AZIMUTH HAS BEEN COMPUTED BY THE § 10RA &1 FORMULA NEGLECTING THE SECOND TERM
e left. -
The station 18 a USG3S bench mark disk stamped 383 YY 153, cemented .
in the top of an B8-inch square concrete post that projects about 8 TOTTAIIoN 0R Ju e, i v ety cooe
inches above the ground surface. It is 145 feet northeast of a power KAPUHD HGS 256 16 40.B 256 °04 ‘05 " [5101

line pole and 27 feet northwest of the center of State Highway 132.

THLSE UATA OHBTALNED FROM ADJUSTMENT OF JAN 1979

LEVELING BY NGS

3M 014

® Name of chief of party should be inserted here. The person who actually visiced the station should fign his name at the ena of the
tecovery note,

ﬂa»»_-oak 76-96  JUPERSEDRS CaGS FORM 8204 WHICH MAY BE USED U.S. OEPARTMENT OF no..lummm

@ U8, 630 1976-645-441/1220 Regtea & X




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

ARIAA AMNIAIRIAYT T s
NU URITGINAL 1 EAI
A S recet riore RECOVERY NOTE, TRIANGULATION STATION —N
‘Form 526
Nauz or Sramox: I'alouma (HTS) Srarm: Rauail Couwryt Haweil
Esrapumazn prilav . TePD « SUrveyYsandlel Locaurrr: Kalepana, Puna, Hawail e

Recoverep or: ¥ Terr.Surveyymalt33

Detallod statement as to the fitness of tho original doscription:

The original mark, a & on rock, was located. This
mark is located on top of a prominent bluff at the westerly end
of Kalepana Villege about 7C0 feet south of the government road
leeding to’ Kapashu Village. A Type D-1 concrete monument with
metal target has been placed over the old mark and is plainly

visible from the governrent roed.

RECOVERY NOTE, TRIANGULATION STATION
Naug of station. HAKUMA (HTS) H”

estasusueo sy. HTS vear: 1891 STATE: Hawaii sench Marke ALso [ |
RECOVERED BY. D.M. Whipp vear: 1967 county: Hawaiil

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:- Hawaii

Detarled atatement as to the titses of the onginal descaption; neluding marks fosad, stopings, changes made, and other pertinent facts:

Station was recovered in good condition as described in 1938. Located
along southeast coast of the island, about 1800 feet southwest of the 2
churches at Kalapana, 650 feet southeast of State Highway 13, and 450
feet northwest of sea, on top of northwest rim of the prominent bluff be-
tween highway and sea, about 75 yards northeast of some graves and about
380 feet northwest of station HAKUMA 1914, a station established by the
USC and GS in 1914,

Po reach station from the junction of State Highways 132 and 13 at
Pahoa, go south on State Highway 13 for 10,8 miles to the 2 churches at
Kalapana. Continue on the highway for 0.3 mile; turn left through gate
in stone wall, into yard of a home and end of truck travel. Walk south-
east on trail through trees about 200 yards to graves on slope., Go north-
east up along rocky face of bluff about 75 yards to stationm,

Station is marked by a Type D-1 signal, a triangular, concrete platform

about 7 feet on each side, with a red and white metal target extending
about 8 feet from the center.

RECOVERY NOTE, TRIANGULATION STATION R

3 vear: 13017 stave;lawall " BENCH MARK ALSO []
RECOVERED BY:*Loane Critchlow 7 veam: 1977 ° county: HEowail o =
: 3 5 Ya oD o
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TowN: 1/4 mile southwest of ¥al: 19208 Villose
MEIGHT OF TELESCOPE ABOVE STATION MARK FeeT. WEIGHT OF LIGHT ABOVE STATION MARK 3 FEET.

-

CTS WHICH CAN BE SEEN
IRECTIONS TO AZIMUTH WARK, AEFERENCE MARKS AND PROMINENT OBJE!
L FROM THE GROUND AT THE STATION

DISTANCE

OBJECT BEARING rEET WETERS DIRECTION

° . ”

The station vos recovered as deseribed in 1967. 1o observations
was mede at this tine.

by the

HORIZONTAL CONTROL DATA 0 151543 STATION 1002 e

HAWAILI
LATITUDE 16 %00’ TO 19 °s0’

LONGITUDE 154 ° 30’ 70 155 °p0"’
DIAGRAM NE §-1.5 HAWAI

ADJUSTEQ HORIZONTAL fREUINTROL DATA

HAKUMA ATS 08s BY CGS

NAME OF STATION!

raWALL 1891 SECOND
STATE. YEAR. ORDER

s=16241
SOURCE

19 %1 00.,D539% - 20,9

GECDETIC LATITUDE. 1 w: 53 UW o mum:N ELEVATION mw METERS
GEODETIC LONGITUDE FEET

STATE COORDINATES (Feet)

STATE & ZONE cOoDE x v g 1ORA a1 ANGLE

Ll 5101 678424440 187,892.17 + 0°10°27°

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 (ORA 01 FOAMULA NEGLECTING THE SECOND TERM.

GEODETIC AZIMUTH PLANE AZIMUTH .
e et | (From south) (From outh) oo

0 g 0 0 g -

THESE UATA UBTALNED FROYM ADJUSTMENT OF JAN 1979

THESE DATA SHOULD Bt USED FOR ALL SURVEYS AFTER DEC 1975

3M 029

¥



e

c.m.Omv>mq_smu,_¢o_"~anzmxnm ION_NOZ._->_| Ooz.—.mo_l D>._-> Q@ 151543 STATION 1003

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEDDETIC SURVEY

National Ocean Survey

HANALL
LATITUDE 15 °99’ T0 3ig °ap’

LONGITUDE )54 °3Q0’ TO )55 °gg’

OLD HAWAUIAN DATUM DIAGRAM NE 515~ HAWAI

Hakuma (Hawaii Island, E. R. Hand, 1914).—On east coast of Hawaii, on
Hakuma Point, % mile south of the village of Kalapana. On a fiat grassy mea-
dow, about 7 meters from the cliff edge to the southeast and about 3 meters
southwest of a stone wall which runs inshore from the cliff edge; part of wall has
been removed. Station marked by a survey tablet set in smooth lava, outerop,
and surrounded by a circular patch of cement. It is surrounded by a large
hollow cairn, 12 feet in diameter and 6 feet high, whitewashed. Reference mark
is a cairn inshore and at highest point of meadow; it is near edge of lava cliff
which faces inshore and probably marks a Territorial Survey station; it is distant
135 meters, bearing N. 33° W. The spire of the protestant church at Kalapana
bears N. 12° E., 655 meters.

v COAST aND GROOETIE SURVEY ”
RECOYERY NOTE, TRIANGULATION STATION
e
NaMe oF sTaTion: HAKUMA b o -
esTasuisieo oy: E.R. Hand vear: 1914 , staTe: Hawaii

RECOVERED BY:* DM, Sﬁ.vv . YEAR: HOOQ county: Hawaili
~ Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK H -mo METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION

DISTANCE

oBJECT reaT METERS OIRECTION
HEIHEIAHULU 1914 / 4 . |00 00 o0.0
M No, 1 y NE ] 15.97% | 4.869 (33 09 237 |
KUPAPAU 1914 swW y 252 17 43.8
AM No, 2 b WNW |'27.417 | 8.357 (304 46 40 |-

Station mark was re
covered in good condition. Two new reference marks were established.
NOTE: This is not the same station as HAXUMA (HTS) 1891,

A complete description follows:
Station 1s located in southeast part of the island, about 1/3-mile
southwest of Kalapana village and 1100 feet southeast of State Highway
%w. at about 62 feet elevation, on the highest part of the long, open,
at-topped ridge, or mesa along the sea-coast, and about 1500 feet
southwest from end of ridge.
To reach station from the junction of State Highways 132 and 13 at

Pahoa, go south on State Highway 13 for 11.0 miles to the churches at
Kalapana village. Continue on the highway for 0.25 mile; turn left
through gate into yard, and end of truck travel at house. Walk south
on trail through trees about 200 yards to some graves on hillside. Go
left up onto ridge wom about 75 yards to station HAKUMA (HTS) 1891, then
mmwwotm@uw.»wmﬁ“_. southerly through brush about 450 feet to station near
edge of ¢ .

Station mark is a standard disk, unstamped, cemented in a drill hole
in a 4-foot-square bedrock outcrop, with sl m—.mww rounded top, project-
ing 6 inches. It is about 200 yards southwest of a prominent, large,
lone ironwood tree, 70 feet southwest of the center of a large rock pile,
and 24, feet northwest from edge of cliff.

Reference mark number one is a standard disk stamped "HAKUMA 1914
NO 1 1967", cemented in a drill hole in lava bedrock flush with ground.
It is 3 feet south from brush line and at same elevation as station mark.

Reference mark number two is a standard disk stamped "HAKUMA 1914
NO 2 1967", cemented im a drill hole in a 5 x 16-foot, open, bedrock
area surrounded by brush. It is flush with ground and alout 6 inches
lower than station mark.

(Continued on next page )
*Name nief of pasty should be inserted here. The officer who actually visited the station sboula sigo ms name™nt tme ¢
of the 1 uvery note,
NOTE - One of these forms must be used for every station recovered. USCOMU-DC 27173-P3s

>U._Cmi~...w &mﬂmmtqme. m..@ﬁxo.. DATA

NAME OF STATION: LRI 08s BY C6s
STarh hAwall vean 1914 FIRST oy

v=lbc41l
SOURCE

19 29 S6,10a73 18,81
GEGDETIC LATITUDE. 154 28 54,85001 ELEVATION 61.7 METERS
GEODETIC LONGITUDE: FEET
STATE COORDINATES (Feer)
STATE & ZONE COOE x v 0 0R4 e ancie
AL 1 5191 6784596407 187,494,70 + 0°10°18°

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 6 IORA @) FORMULA NEGLECTING THE SECOND TERM

GEODETIC AZIMUTH PLANE AZtmuTH®
TOSTATION OR CBJECT (From soutb} (Erom routh) CODE
AL THELAIIULY 172 22 12,7 172 °11 'S5 * [s1901

THESE UATA UBTALNEC FROW AJJUSTMENT OF JAN 1979
THESE JATA SHOULD Bt uS:D FCR ALL SURVEYS AFIER DEC 197%
LEVELING 8Y €GS

3M 030




s, oEeARTEaY oF Couscrce HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSFHERIC ADMINISTRATION
NATIONAL OCEAN sURVEY National Geodetic Survey by the
NATIONAL GEODETIC SURVEY

0ld Hawaiian Datum
HAKUMA (Continued)

RECOVERY NOTE, TRIANGULATION STATION R

NAME OF STATION: 1 AP

ESTABLISHED BY: Joe 1H2NC - vear: 1G1L 7 state: Rawaii 7 , BENCH MARK aLso [
recoverep 8Y:* Lol Critchlow vear: 1977 7 county: Hzv aii ,
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 1/3 nils southwest of ralapana Tillage
HEIGHT OF TELESCOPE ABOVE STATION MARK m ~ FEET, HEIGHT OF LIGHT ABOVE STATION MARK “- ” FEET.

TH MARK, RE! MARKS AND T OBJECTS WHICH CAN BE SEEN

DISTANCES AND DIRECTIONS TO AZMY
FAOM THE GROUND AT THE STATION

DISTANCE
BEARING vERT METERS DIRECTION

0BJECT

YUPAPAU 1914 o ob 06.0

A 73] 2a36a] 5o 29 &2
HATI A 7S 18917 o i S b0 131.9651 92 03 55.6
™ - MG {1 .wi n.;qi {0 50 50
™11 o R 2° 31.35 ¥ 9.557

The station and reference marks 1 ané 2 were recovered in good
condition. The cistance and direction to reference marks 1 and 2
compared favorable to the 1967 data. The ¢ifference to reference mark 1
being 0.005 meters longer and L6 seconés. The difference to reference
mark 2 being 0.0CL meters longer 2nd 4O seconds. A measurement was
mate between reference aarks 1 ané 2 at this time and due to changes 2
new description follows.

The station is located about 1/3 mile southwest of ¥alapana Village
nc ahout 1100 feet southeast of State Highway 13 and is on state
property.

mo reach the station from the junction of State Highways 137 and 13
at the northeast edge of ¥alapana Village, &° southwest on highway 13
for 1.2 miles to wmmwbmsm Village and two churches, one on each side of
the rwmrémw. Turn left just south of the church on the left and zo east
for 0.1 mile to the waters edze and enc of truck travel. Pack south—
enst an¢ east going through water for zhout 0.1 mile, then northeast
uphill for about 0.1 mile to soume vooden steps; ZO up the steps then
turn risht and pacl southwest along the top of a wluff for about 1/h
mile to the station.

The station m is o 0735 disk, unstamped, cemented in a ¢rill hole
in lava rock and projects about 3 inches above the zround surface. It
is 25 feet northwest of the ocean cliff.

Reference mark 1 is a CGS disk stampe¢ HAKUMA 191L NO 1 1967,
cemented in a drill hole in lava rock and is flush with the ground
surfzce. It is 4k fect northwest of the ocean cliff and is about the
same clevation as the station mark.

Paference mark 2 is a 0&GS disk stamped HANIEIA 1914 NO 2 1947,
cenented in a drill hole in lava rock and is flush with the mﬂwzsa
surface, It is 41 feet northwest of the ocean ¢liff ancd is ahout 6
inches lower than the station mark. b

JAKUTA 4TS is a 2-1/2 inch metal shalt with z punch hole in the
center, projecting 3 feet from the center of a triangular shaped
ow:aﬁnam platforn, with = metal tarset mounted vertically on the shaft
that projects zbout 4 feet., The letters HAXUMA HTS 7-1-38 are inscribed
in the concrete hase. It is 9 feet southeast of the edze of a bluff,

» Name of chief of party should be inserted here. The person who sctually visited the station should sign his name at the end of the

tecovery note.

“._ﬂo»_io!. 7696  SUPERSEDES C4GS FORM 5264 WHICH MAY € USED. 1.5, DEPARTMENT OF COMMERER
o US. GI0: 1576645611210 Begien (04 o

USCOMM=~NOAA=ASHEVILLE

QUAD

LATITUDE
LONGITUDE
DIAGRAM

191543
o

’
’

STATION

10
T0

1003

’
’




U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 151543 sTATION 1004

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAL I
NATIONAL OCEAN SURVEY | nat 10NAL GEODETIC SUKVEY . bythe LATITUDE 19 °00' T0 g °3p°
National Ocean Survey LONGITUDE 554 °30’ T0 355 °gg’

OLD HAWAIIAN DATUM DIAGRAM NE 5.15 HAWALl

ADJUSTED HORIZONTAL CONTROL DATA

NO TEXT

HANAE

NAME OF STATION

stare. HAWAIL vean: 1891 THIRD oRoen

souncs. G=SP156

19 22 32.578 eLevarion werens
154 57 12.999 FEET

GEODETIC LATITUDE
GEODETIC LONGITUDE

STATE CODRDINATES (Feet)

STATE & ZONE cooe x ¥ 8 9RA i aNGLE

HI 1 5101 68843518481 1974256429 + 01053

° PLANE AZIMUTH HaS BEEN COMPUTED BY THE § 990 & FORMULA NEGLECTING THE SECOND TEAM,

GEOOETIC AZIMUTH PLANE AZiNUTH ®

TOSTATION OR 0BJECT (From sonth) (From semth) €ooe
T

O I3 g 0

Q0 3i2




u. S Omv>m._._smuﬂ Omnwnwu_—smmnm Iom _NOZI—|>—I Oozu—-xo_l O>.—-> i} 191543 STATION 1005
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HANALL
by the LATITUDE 15 °00’ T0 19 °30’'

LONGITUDE 184 ©30° T0O 155 °20’

NATIONAL OCEANSURVEY , NATIJUNAL GEODETIC SURVEY
DIAGRAM NE 51,5 HAWAII

National Ocean Survey
OLD HAWAIIAN DATUM

ADJUSTED HORIZONTAL CONTROL DATA

NO TEXT.

NAME OF STATION Imn—-—mn PT—:.IC
srare. HAWALI reamaa) 856 THIRD !
SOURCE ol-mvaO

19 25 '39.02¢4

GEOOETIC LATITUDE.
GEODETIC LONGITUDE

154 59 34.680

FEET

STATE COORDINATES (Fert)

STATE & ZONE

cone

x

v

@ 1ORA O) ANGLE

HI 1

5101

674658482

216+023.09 +

0°10 07"

* PLANE AZIMUTH HAS

BEEN COMPUTED BY THE §

;nA @) FORMULA NEGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

PLANE AZIMUTH

GEGDETIC AZIMUTH
{From soutb}

(Fram sonihi

cooe

Q0 311

Q@
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JUN 1978
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY | NAT JONAL GEODETIC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

Heiheiahulu (Hawaii Island, E. R, Hand, 1914).—In the eastern part of

Hawaii, on the east edge of rim of crater on top of Mount Heiheiahulu, 5 miles

N. 63° W, and is distant about 100 meters.
block of conerete, over which is & cairn about 4 feet high.
eretiuenondounmes  RECOVERY NOTE, TRIANGULATION STATION -N

Nauz or Srarion: HEIHEIAHULU
Estasuimen »v: K, R, Hand Yin: 1914 Srars:
Racovereo 51 0, @, Husemeydpan: 1949 Couwwrr: Hawafi

Detailed statoment as to the fitness of the original description:

The atation was recovered as described and in good condition, In
1930 the Hawaiilan Territory Surve surrounded this station with & square
block of conorete which is nuo:ﬂ 7 1/2 feet on each side but left the
station mark open to view? A new description follows--

The station is located on the eaaterly rim of an extinoct volcanlo
cone which lies about 13.5 miles west southweast of Cape Kumukehi ; about
8.6 miles southweat of Pahoa,” about § miles north of Kalapana®and 25 feet
east of the rim of the deep crater,*

To reach from the post office at Pahoa; go southerly for 0.4
mile; turn right, as per the 8ign reading Kalapanaj and go southwest for
5.1 miles;” turn right, onto a track road and 80 westerly for 1.0 mile?
pass to the right hand side of a small shack and continue westerly, on an
cvergrown track road; for 0.5 mile to the end of truck travel at the side
of the road From this point pack west northwest, thru the ferns and Jungle,
for about 2 miles to the summit of the low cone and the atation? This is
about a 3 hour pack over a cleared trail, No water available along the

route, =

The astation is a standard disk, unstamped, set into concrete
which 13 about flush with the surface of the ground,’

Reference mark number 1 is a standard disk, stamped HEIHEIAHULY
NO 1 1949, set into a drill hole in ledge rock: It 1s located 6 feet south
east of the rim of the crater and about 4 feot lower than the statlong

heference mark number 2 is a standard disk, stamped HEIHEIAHULU
NO 2 1949, set into a drill hole in ledge rock which i1s flush with the
surface of the surrounding 8olls It is located 3 feet southeast of the
edge of the crater and about 2 feet lower than the station,”

Hawail

NOTE OBJECT BEARING FEET METERS DIRECTION
PUU HULUHULU (HTS) 00 00 00 -

12a - R M No, 2 - WNW © 26,369 - 8,035 < 21 43 41~

12a <« R M No, 1 * NNE ¢ 25.,462- 7,758+ 120 45 33 -
Kapoho Lighthouse ENE = 13,5 miles - 165 &8 07.4 -

(Tape Kumkahi)

(continued on next page)

HORIZONTAL CONTROL DATA 0

by the

161543 STATION 1006
HAWALL
LATITUDE 15 00’ T0 ;4 °39°

LONGITUDE 154 ©30’ T0 )55 °gg*
DIAGRAM N 51,5 HAWAI

>O._Cmqu &mﬂm@v_.@ﬁ. mmm,:.mo_. DATA

HE1HEIaHULL 08S 8Y CG6S
NAME OF STATION
o HAWATI vean 1914 FIRST iogn
Gelegdl
sounce
GEODETIC LATITUDE NMN Mw WM”M“WNHW ELEVATION mew.m METERS
GEODETIC LONGITUDE cEET

STATE COORDINATES (Feet)

STATE & 20NE cope x v 8 onA a angue
HL 5101 6744702.20 215,914,10 + 0'10°07
" PLANE AZIMUTH HAS BEEN COMPUTED Ov THE ¢ OR A 8 FORMULA NEGLECTING THE SECOND TEAM.

GEODETIC AZIMUTH PLANE AZIMUTH *
TOSTATION OR OBJECT (From sonth) From sowtht cope
KAPOHO HGS 242 54 26,% 242 *44 ‘19 * 5301
THESE DATA UBTALNED FROW ADJUSTMENT OF JUAN 1979
THEXE DATA SHOULD 8t USED FOR ALL SURVEYS AFTER DEC 1975
M 0357




:u.em;:q:m.“_wom w.m_..wzmmnnn ION-NOZ.-)-I OOZ.-WO—l O>._-> Quap 191543 STATION 1006 3

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

N rowAL ocEAN sURvEY 5 NATIONAL GEODETIC SURVEY by the LATITUDE o * 10 o ¢
NATIONAL GEODETIC SURVEY LONGITUDE e r 10 50
HEIHEIAHULU Aoosnpszmav OLD HAWAHIAN DATUM DIAGRAM

RECOVERY NOTE, TRIANGULATION STATION

R RECOVERY NOTE, TRIANGULATION STATION R
NAME OF STATION: HEMEIAHULU
ESTABLISHED BY: E.R. Hand YEAR: 1914 STATE: Hawaiil senci MARK®) ALSO [} X
pecovereoy-  DoMo Whipp vear: 1967 _county: Hawaii naMe oF sTaTion: HETHEIAHULU 4
AIRLINE DISTANCE AND DIRECTION FROM NEAREST Tows: Island: Hawaii esvasuisteo ev: E,R. Hand ° vean: 1914 stateHawaii . BENCH MARK ALSO [

recovereo ev:* L,A., Critchlow ‘ vear: 1977 ° counTy: Hawalil -
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 5 miles N of Kalapana

Detailed statcment as to the fitness of the onginal descaption; including matks found, stampinss, changes made, and other pertinent facts: WEIGHT OF TELESCOPE ABOVE STATION MARK &— -ty e T (LT B e &— \ﬂmm._‘.
Station was recovered and all marks found in good condition. The
distance to the reference marks was checked and found correct. A STSTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE UARKE AND T GEJECTS WHICH CAN DE SEEN
complete description follows: FROM THEz GROUND AT THE STATION
Station is located about 5-3/) miles southwest of Pahoa and 5-1/k e T oisTANCE g
s“_.u.Mm :o%«:nnoﬂn:twmd of mwwwmwﬂ@ mw... mcwﬂ« Ww—u.m.__.. ».mo« m“_.mdwwwo?woa the =L CLwED
highest point on the southeast rim o eiheiahulu Crater, ch is . ° . 2
covered with dense brush and small trees. ﬂwom\o HGS 1896 00 00 Wo
To reach station from the post office in Pahoa, go east O.L mile; it 27 WM | 26,45 w.oaN w._.b 23 8 —
take right fork and go south on State Highway 13 for 5,8 miles. Take side RM 1 RM2° NNE Wm.MM .qmw 13 28 08 ]
road right and go 0.15 mile; turn left by house and go southwest 0.55 mile; 1te 9 12.034 y
turn right and go 0.6 mile to T-junction. Turn left and go 0.25 mile to
track road a.n_.mrww BM_MS._ B..msw mm—.n moaaoﬁﬂﬁmmc 0.7 mile to house ouu.wm».n.
Continue for 0.5 e to end of road. northwest up grassy strip
about 300 yards to end., Clear trail through trees and brush on a bearing a .oEQM QMMMQ.Q: J.huw aﬂ.bw_ommnonmu_oa MMM—MM o._. M-E Muﬂhﬂm MMQMMM“@M%M
of 291° for about 3/)-mile(airline)to station. About 2 hours required wmn Sty o.mu.sa o._. 4 on mrno._.oao e 1 me e et
%o olear trail to station. NOTE: A L-wheel-drive truck is needed to bopber aoa _om awwms.. n_,sun ek, nsm_. %au___wnsn.oaon- A1 \Noagmaa.
reach end of truck travel. larger than the 1949 measurement. The distance to reference mark 2
Station mark is a standard disk, unstamped, cemented in a drill hole measured on this date was 0.027 meter longer than the 1949 measurement.
in a vock flush with ground. A Type B-1 signal, built by the Hawaii Ter- The distance to reference mark 1 measured on this date compared favor-
ritorial Survey, is centered over the mark, with the 6-foot-square, con- ably to the 1949 measurement, Ihe 1949 and 1967 recovery notes are
crete platform projecting 6 inches above ground and a concrete pedestal adequate with the addition of the following new to reach description
in the center extending 30 inches above the platform and a1 pporting a To reach the station from the junction of srate Highways 1 EE.
red and white metal target 7 feet tall. A 7 x 30-inch depression is in 132 near the east edge of Pahoa, go South on Highway 13 for 5.4 miles
center of platform and the station mark can be seen in the bottom of it. o road intersection on the n»wm.nwnﬂ the south edge of & ._.w<w.».._.9.
Reference mark number 1 is a standard disk stamped "HEIHEIAHULU NO Turn right and follow main ﬂn.weo._.won gravel road westerly 1 8 B_.._.ow
1 1949", cemented in a drill hole in the edge of a bedrock ledge 1 foot to road-T right, Turn right (pass through locked gate) B.E.wo 1.5
mmcwwommn om the steep drop into crater and about 1-1/2 feet lower than miles on main road to the end of the road which is the end of travel
station mark.
Reference mark number two is a standard disk stamped nHEIHEIAHULU wwﬂwoﬂwm._.mmo MMMM»MMoMMMW% along trail about 3/4 milero the top of the
HTS 1949", cemented in a drill hole in bedrock 2 inches beneath ground ]
level., It is 3 feet south of edge of steep drop into crater and about
2 feet lower than station mark.
am
/

'ﬂ-nﬂaannu n..ﬁ.un—.& party should be inserted bete. The person who actually visited the station should sign his name at the end of the

"..o-»»_wo.! 76-96  SUPERSEDES CAGS FORM 5284 WHICH MAY BT USED :.u.unv;,q:nxaoano::m.n.mm

@ U.S. CFO: 1876.665-641/1220 Beglmn &
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JUN 16578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY by the

National Ocean Survey
OLD HAWAIIAN DATUM

NO ORIGINAL TEXT

DEPARTMENT OF COMMERGE w
(48, 6047 ans assoens svavey
Yorm 536
Naug or 8ramon: Honuaula Brarz: Hawaii Couwrr: Hawgil =
Esranusnep nr: HeT oS, Yaan: 1901  Locaurrr:Puna , Hawaili
Rucovemzo av:€has. L.iurray ypa: 1938 e

RECOVERY NOTE, TRIANGULATION 8T, ATION

giﬁgo:pegaﬁigegggu

Location of Station: On west cratzr rim on top of Honuaula Hill which is
about 4 1/2milees east of Pahoa village and about 1/2 mile northeast
of the Pahoa Pohoiki road. The station is best approached from the south
eart rlue of the hill.

0ld statior Mark fcund: 1 1/2" pipe in conecrete.

(A.G.DAHL,1958) -~Station found as described. Station mark found in
fair condition, The concrete surrounding iron pipe was badly in need of
repalr and a new concrete 8quare was emplaced.

(J.P.Church, 1958)--Station found as described and station mark found
in good condition,
Station mark:

Center of a 1 1/2-inch iron pPipe which 1s set in
concrete,

HORIZONTAL CONTROL DATA

0 151543 STATION 1007
HAWATL
LATITUDE 16 °00’ 10 g °39’
LONGITUDE 354 ©°30° TO 155 °po’
DIAGRAM NE 5.1,5 HAWAN
ADJUSTED HORIZONTAL CONTROL DATA
NAME OF STATION. ID—‘C>C-I>
stare. HAWALI vean 1901 THIRD o
sounce 0~ 92184
GEODETIC LATITUDE H-W ..N. 0 .O H .lN o ELEVATION WMETERS
GEODETIC LONGITUDE: i34 53 22.28 FEET
STATE COOROINATES (Feet)
STATE & ZONE cooe x v # ORA arancuLE N

HI 1

5101

7104+2€5.30

256£4+530.06 + 0712713

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE §

278 A/ FORMULA NEGLECTING THE SECOND TERM,

TOSTATION OR 0BJECT

GEODETIC AZIMUTH
(Frem routh)

PLANE azieuTH "

(From outhi

cooe

QF 066




JUN 1578

U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

Honuaula (Hawaii Island, E. R. Hand, 1914).—Near eastern point of Hawai, .

on the rim of Honuaula Crater, which lies a little south of west from Cape Kumu-
kahi, and in the forks where the road from Pahoa branches to Pohoiki and Kapoho.
The station is the more northerly and seaward of two wooded tits of almost equal
height om ﬁ.—% rim of the crater. These twin tits are very conspicuous from the
sea on all sides.

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIIAN DATUM

sTaTion 1008

0 151543

HAWAT I

LATITUOE 35 °ga’ T0 15 °30’
LONGITUDE 154 °30° T0 155 °00’
DIAGRAM NE 51,5 HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION HONUAULA
srave, HAWAL I vean 1814 THIRD SROER
sounce, 6-SP156
GEODETIC LATITUOE 19 29 02. W 4 ELEVATION: METEAS
GEODETIC LONGITUDE 154 53 22.36 T
STATE COORDINATES (Feer)
STATE & ZONE cope x v 2 ond 8 aNOLE
HI 1 5101 710+261.30 2364628.59 40 0 vm.ww

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE @

GRA 8 FOAMULA NEGLECTING THE SECONOD TEAM.

TOSTVATION OR OBJECT

GEODETIC AZMUTH
1Femm vonthi

PLANE aZtMUTH "

{#rom ow

A cobe

Q0 320
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U. 8. DEPARTMENT O

1978
F COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

DEPARTMENT OF COMMERCE
U. 3. COAST AKD GEDOETIC SURVEY
Form 538

DESCRIPTION OF TRIANGULATION STATION

HORIZONTAL CONTROL DATA 0

National Ocean Survey
OLD HAWAIIAN DATUM

Rev. Aug. 1}
NAME oF STATION: HONUAULA (HTS)  Srawe: Hawaii  COUNTY: Hawaii
CHIEF oF PARTY: €T, .usnoBowo.. Year: 1949 Described by: Co Jo Hoeppel

NOTE,*

HEIGHT OF TELESCOPE ABOVE STATION NARK WETERS.t HEIGHT OF LIGHT ABOYE STATION WARK RETERS,

ms?..:-:gau;. DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS

Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBJECT DISTANCE

fost T maters

DIRECTION¢
G 7 7

This station was looated by 18 position interseotion.

The station is located on the summit of o prominent, brueh oovered, hill
which lies about 6 miles southwest of Cape Kumukehi, about 4 miles east southeast of
Pahon, about 3.6 miles southwest of Kapoho and about 0.6 mile northeast of the Pahoa~-
Pohoiki roede

The station is the center of o 1 1/2 inoh iron pipe which is aset in con-
orete. Set over this station is o pipe tripod sbout 10 feet in height whioh supports a
target pole.

The station 1s best reached from the southeast aide of the hill,

(continued on next page)

161543 STATION 1009
HAWAIL
LATITUDE 19 °00’ T0 39 ®3p°
LONGITUDE 154 °30‘ T0 355 ©90’
DIAGRAM NE 5-1,5 HAWAI
>O._Cm4_mmvgamm_m@t.w€u _m%wz,ﬁmo_r DATA
wasg o sramon, HOWUAULA HTS 0BS BY CGS
TaTe: HAWALIL vean 1949 FIRST -
Gelagul
souRcs:
19 28 $9,7072¢ 258,6
GEODETIC LATITUDE B ELEVATION METERS
GEODETIC LONGITUDE. 154 33 28,7823 848 FEET
STATE COORDINATES (Fret)
STATE & ZONE cope x v 0 orA o ancee
HI 1 5101 709.:647.69 236,381.30 + 01211 °
o'r)lm AZIMUTH HAS BEEN COMPUTED BY THME § ©RO ai FOAMULA NEGLECTING THE SECOND TERM.
TO STATION OR DBJECT DmOﬂ“—” _).Nl_-””.:! Qr«)s“um.)“_.v”uql : COOE
KaLLIU HepsS 46 06 0642 45 °53 '55 " {5101
THESE UATA UBTALNED FROY AJJUSTMENT OF JAN 1979
THeSE OATA SHUULD BE USeD FOR ALL SURVEYS AFTER DEC 197%
3M 049




JUN 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL C AND AT
NATIONAL OCEAN SURVEY

TRATION

AR TONAL GEODETIC SURVEY

HONUAULA HTS (continued)

U.S. DEPARTMENT OF COMMERCE
CTOAST AND GRODETIC SURVEY

RECOVERY NOTE, TRIANGULATION STATION
name oF station: HONUAULA (HTS) . -
estanLiswep sy: C.T. Husemeyer vear: 1949  staTE:
recovereo av:* D.M. Whipp - year: 1967 ° county:

Island:
HEIGNT OF TELESCOPE ABOVE STATION MARK H QNQ METERS,

rORM 52¢e
{8-19-09}

Hawaii
Hawaii
Hawaii ~

WMEIGHT OF LIGHT ABOVE STATION MARK

QuAaD 191543

LATITUDE Ok
LONGITUDE D I
DIAGRAM

HORIZONTAL CONTROL DATA

by the
NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

10
10

RECOVERY NOTE, TRIANGULATION STATION

NAME OF sTATION: [IORUAULA mm.umv 1 .
ESTABLISHED BY: o' o USENZYEY veEAR: - 3.
REcovEReD BY:¢ Lo e critchlow “vear: " 977 i

AIRLINE DISTANCE AND DIRECTION FROM ZN)’NOH TOWN: °-

stave: hawsdd -
coynry: o7 ii
mLind

oo

METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, R MARKS AND P
FROM THE GROUND AT THE STATION

OBJECTS WHICH CAN BE SEEN

HEIGHT OF TELESCOPE ABOVE STATION MARK ~+ FEET.

DISTANCE

OBJECT BEARING

FRET METERS

STATION 1009

’
’

BENCH MARK ALSO (]

ontlenst of Frhos
HEIGHT OF LIGHT ABOVE STATION MARK

=+ FEET.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK,

L ] FROM THE GROUND AT THE STATION

REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAK DE SEEN

KAPOHO (HGS) 1896
RM No, 1
RM No. 2
Cape Kumukahi Lighthouse,

e

32.097
7.905 1

SE ’
SW -

‘1949 | NE

Station mark was recovered in good condition.
Survey description states that at that time it was
condition and was re-enforced by USGS personnel.
were established. A complete description follows:

Station is located about
southwest of Cape Kumukahi, which is the easternmost
on the summit of Puu Homuaula,
about 850 feet elevation.
a large notch on it's west

To reach station from

13 for O.4 mile;

end.

Highway
132 for
left fork and go 0,7 mile; turn right,
0.3 mile to fork by garbage dump.
fork. Take left fork,
bearing left :m onto flat cleared area, for
travel at southeast
west up ridge through hea
Station mark is a 1l-1
the top of a 12-inch-square, concrete monument t

161 bhs
354 00

A 1958 U.S. Geological
found in only fair
Two new reference marks

L miles east-southeast of Pahoa and 6 miles
point of the island;
a brush and tree-covered crater rim of

When seen from Hilo this hill appears to have

the post office in Pahoa, go east on State

DISTANCE

OBJECT BEARING reET

ML TERS

DIRECTION

-

g 26 14
58.6 7.926
Hpove
32,008

N

TLIUYAR

WL

Lol 31.3C

mhe station mark and refercnee and 7

condition. The cirection to rofarence mari 1 comp
the 1947 ure.icnt.
minutes with the 1877 mezsurement,
ference mark 2 is very close to the station mar:
the reference marks rneasured on
1967 measurements. The 1967 recovery note is

ugidis )

take left fork and go east on State Highway
2.8 miles to fork just after passing Lava Tree State Park.
onto graveled side road, and go
Take right fork and go 0.1 mile to
up through cane field, up through saddle, and
o.u mile to end of truck
oint of hill just below deep crater.
brush about 250 yards to top and stationm.
2-inch iron pipe that mﬁoumnnm 5 inches from
at projects 7 inches

Take

Pack north-

above ground and has n1958" inscribed in the top,as well as some names.

It is about 40 yards northwest of a
northernmost one of a group of large, prominent trees.
pipe tripod, painted red, is centered over

triangular wnos plate at it's top about

60-foot ohia tree that is the
A large, iron-
the station, with a 12-inch,
8 feet above station mark.

Reference mark number one is a standard disk stamped "HONUAULA HTS

1901 NO 1 1967", cemented in a drill hole in
3 inches. It is along ridge top,

Reference mark number two is a standard disk stampe
1901 NO 2 1967,
2 inches. It is along the southwest side of the hill,
lower than station mark.,

sme of chief of party should be inserted here. The officer who actually visited the station shoild sign *

of the recovery note.
NOTE - One of these forms must be used for every station recovered.

lava rock outcrop projecting

0.8 foot lower than station mark,

d "HONUAULA HTS

cemented in a drill hole in lava rock outcrop projecting
about 14 inches

wt &% the ena

USCOMM-OC 27178-P90 «Name of chicf of party should be inserted here.

tecovety note,

NOAA FORM 76-96

=721 SUPERIEOES CAGS FORM 8264 WHICH MAY BE USED.

USCOMM~NOAA-ASHEVILLE

vere
ared
“he directien to reference ma
although it lwust be

The

wu 15
1re-

a ¢il
noted that
distances to

this dzte compares favorably with the
adequate.

.‘\\./

The person who sctually visited the atation should sign his.nome st the end of the

e

’
o U5, 0 1976-045-641/1220 Begion §




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEGDET IC SURVEY by the

National Ocean Survey
OLD HAWAIAN DATUM

KALAPANA CHURGH Ampﬂwmm Island, E. R. Hand, 19014) —On the eastern coast of
Hawaii, at Kala) ana, the spire of the Protestant Church. The church faces the
ses, and the spire is surmounted by a yellow ball. In 1014 it was the largest
v__m&un in the village.

N | TATIO|
RECOVERY NOTE, mm.mmm wwﬂ.wo STATION HW
Nawe or staTion:  Kalapana Church
estapLsueo oy:  E.R. Hand vear: 1914
RECOVERED BY: R.C. Munson  vear: 1968
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

state:  Hawaii Bencu Markes) aLso [
county:  Hawaii
Island: Hawaii

Detailed siatement as to the fitness of the original d marks found, changes made, a0d other pertinent facts:

Station was recovered, however it is the Congregational Church,
a wooden structure over 100 years old, with sharp spire rising above
the roof. Located in Kalapana Village, northwest across the highway
form the Catholic Church.

Foamu CLGS526 11-05)
USCOMM-DC 18500-Pg8

U.S. DEPARTMENT OF COMMERCE
COAST AND GEODETIC SURVEY

HORIZONTAL CONTROL DATA 0

151543 STATION 1010
HAWALL
LATITUDE 19 %00’ 10 39 °3¢'
LONGITUDE j54 ®3p9’ TO 155 %00’
DIAGRAM NE 515 HAWAL
ADJUSTED HORIZONTAL CONTROL DATA
wame or starion.  KALAPANA CHURCH
srave. HAWALZ vean 1514 THIRD oRocER
sounce: 6521 84
NO OBSERVATION CHECK ON THIS POSI TION
GEODETIC LATITUDE. Pm GNP ~PM..HW ELEVATION METERS
GEODETIC LONGITUOE: 154 58 46.78 =
STATE COONDINATES (Frer)
STATE & 20NK cone x v 0 ond o ancie "
HI 1 5101 6754363, 62 1854420.87 | + 0 10 21

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 6 'ORA A1 FOAMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH PLANE AZIMUTH *

TOSTATION OR OBJECT (From south) (From souti}

copg

QF 061










